Abstract: Genomic sovereignty is a concept that has become very popular among developing countries such as India, China, South Africa and Mexico. This concept is a response to developed countries that have taken advantage of those countries and researchers who don't have the means for protecting their own biogenetic resources. In this article we argue that genomic sovereignty is not about the "others" extracting and exploiting local "human genetic resources", but developing and implementing the ethical, legal and administrative tools, based on transparency, openness and equal access to biological material, in order to build up a robust research networks. Being biological samples a scarce and valuable good, we conclude that controlling the access to this resource by means of the law, without a well implemented biobanking system and a clear scientific policy may lead to a situation where asymmetric relations are generated among research groups of the very same developing country. We would advice to those countries pretending to protect their biological samples and data from the outside, before developing laws against possible "intrusions", they need to design strategies to promote equal and fair access to both resources paramount to biomedical research.
Introduction
"Genomic sovereignty is the capacity of a people, a country or nation to own, to control both access to and use of, samples, data and knowledge concerning or emanating from genomic material" (1) . This is a broad definition and it reflects the essence of the idea. Altogether, it is important to mention too, that this is a concept that emerges from those who feel the need to protect their biogenetic resources from third parties to exploit them.
Acknowledging such nuances, genomic sovereignty is a concept that is popular among certain countries and some of them are pursuing it, or at least that is what could be perceived during the 12 th International Congress of Human Genetics that took place in Montreal last October. Dr. Charles Rotimi, one of the most prominent promoters of Genomics in Africa, emphasized the importance of it in Africa by means of the control of access of biological samples and data. He mentioned India, China and Mexico as those countries who had already implemented it and the latter as leader in this subject.
For Mexico, genomic sovereignty discourse had a first order role in promoting among congressmen and in convincing them about the importance of the Genomic Medicine Project, including the creation of the National Institute of Genomic Medicine. One day after Dr. Rotimi's presentation, in the same Congress we gave a talk about Mexico's quirks with its legal framework regarding genomic sovereignty. With this subject in mind, in this article our main argument is that for Mexico and probably for other developing countries, genomic sovereignty is not about 'others' extracting and exploiting local resources regardless the sovereignty of the local, but about local scientific communities cultural and moral values and the capacity to build a strong research network to exploit (biological samples) national resources.
Historical review
In 1999, ten years after the Human Genome Project was launched, four Mexican institutions started working together on the Genomic Medicine and National Institute of Genomics project.
This group included the Ministry of Health (SS), the National Council of Science and Technology (CONACyT), the National Autonomous University of Mexico (UNAM), and the Foundation of Health (FUNSALUD). By 2001, it was known as the Consortium to Promote Genomic Medicine. By 2004 the National Institute of Genomic Medicine was born and in 2008, the Mexican Senate discussed and added an amendment to the General Health Act (GHA), regarding the protection of biogenetic material from being transferred out of Mexico.
Since the very beginning of the project, the Consortium considered vital to gain control over the Mexican genetic diversity as a "natural resource" by means of a legal instrument. Nevertheless, it was until 2008 that a legal instrument became a real necessity due to situations in which DNA samples were taken out of the Country without Mexico being part of those projects or without consent by the Mexican authorities(2).
The argument in favor of the protection of the Mexican unique genetic profile persuaded congressmen to work on a set of amendments to the GHA, that without being a Law are known as the Genomic Sovereignty Law. The concept of sovereignty is well rooted in the Mexican nationalistic discourse and it's linked to a postcolonial stance. The protection of biological samples was justified to the congressmen by saying that being the Mexican population genetically different, we wouldn't be able, as a country to import genomic medicine based on others populations genetic profile, and still, this genetic profile is valuable for research. Outstanding to all justifications was the idea of giving an ideological value to the Mexican genetic uniqueness by means of the identity discourse of the mestizo(2-5).
The Genomic Sovereignty Law had the intention to prevent outsiders of taking advantage of the "natural resources" as it had been done in the past in Mexico's history (some examples such as petroleum, archaeological exploration and the use of biodiversity resources by multinational industries were cited) by regulating access to human biological samples, all of this under the premise that the Mexican genome had to be studied by and for Mexicans (primarily)(5).
According to the Mexican Law, a natural resources is a natural element that can be exploited for the benefit of man(6). But as such, in the context of the stakeholders discourse, the Mexican population's genetic material was conceived as a "national good", that is, as a natural resource that would belong to Mexico, that cannot be privatized by anyone or only under very specific circumstances, and that its use and exploitation should benefit all Mexicans.2 This way of conceiving the genetic material of the Mexican population would go very well along with the already existing discourse of Mexico's Sovereignty.
Under this vision of genomic sovereignty, in 2008, congressmen approved the genomic sovereignty amendments to the GHA that established that genomics studies must be part of a scientific research project, that biological samples, intended for population Genomic studies, can't be transferred out of Mexico if it is not part of a Mexican scientific project; and finally, that anyone who takes biological samples (from which DNA can be extracted for population genomics studies) will be sanctioned with prison and a fine(7).
The problem as we see it, was that while focusing on the control over biological samples, congressmen and stakeholders didn't acknowledge the complexities of the genomic enterprise and ignore its social, economical, and political dimensions. They failed in developing the right policies to accomplish the desired sovereign scientific project because access to samples and data could escape by so many different ways, legal and factual. So far, the LGS is non-operative due to the absence of the administrative instruments to apply it. Still, there is more, the legal status of biological samples is not clear and they fit in more than one legal category in the Mexican legal frame, for example samples can be a national good where, again it fits in different overlapping concepts such as common good, State goods, goods for public service of the State, moveable property, private property. Biological samples can be conceptua-lized as a natural resource, where human DNA could be part of the country's biodiversity. In Mexico's legal frame, there is no reference to the possible research, clinical, forensic, parental tests and economical use of samples. In this regard we believe that the legal fuzziness of biological samples makes control over genetic diversity a fuzzy matter.
Discussion
From our experience, genomic sovereignty is not about the control over biological samples, but about having the tools to exploit these resources. By tools we refer not only to the necessary technologies for whole genome sequencing, exome sequencing, mRNA (transcriptome), etcetera, instead, we are talking about developing and implementing the ethical, legal and administrative tools for building up a robust research network. For those countries claiming sovereignty (most of them developing countries), robustness must be designed to get the more from the less by means of transparency, openness, inside network preferential cooperation, and network exchange of samples and data, software and knowledge (reproducible experiments and reports).
It has been said so many times that genomic sovereignty is about preventing the exploitation of one country's populations samples by developed countries research institutions based on a asymmetrical relationship which leads to an unfair, unjust situation for the 'donor' country. As once said by a group of Mexican researchers at the very beginning of the Mexican Genomic Medicine Project:
"It is urgent to issue a legislation that allows the gene pool of Mexican populations to be studied through cutting edge technologies in our country and by national researchers. Our populations, isolated and highly related and very genetically homogeneous, allow the isolation and identification of disease genes more easily. Therefore, high priority should be given to the collection and study of Mexican germplasm by scientists of our country, without prejudice to international collaborations, preventing this national resource to be studied, classified and used almost exclusively by researchers from other countries like has happened in the past, for example, in archeology, wildlife and flora"(5).
For Aréchiga and collaborators the problem is quite clear and it seems that is the same problem for the countries interested in protecting their population's DNA. As it has been mentioned elsewhere, this is a postcolonial matter, it's about not letting others who have, traditionally, been taking advantage of those who don't have the means for protecting their resources as well as themselves(2,4).
Our point of view regarding genomic sovereignty is that it is not (at least primarily) about those researchers and their institutions coming from a wealthy Country trying to get all what they can from poor countries, with a sloppy and weak legislation that makes them vulnerable. What we propose is that, even if it is important to set rules on how international collaborations are to take place, the main problem may lay inside the national research communities.
The Mexican Genomic Sovereignty Law so far is not operative because the administrative and institutional procedures have not been developed and implemented yet. In order for Mexican researchers to keep collaborating with overseas institutions they have had to look for other 'legal' ways to go around the limitations imposed by this situation. Looking for other 'legal' options to skip the problems posed by the current state legislation on genomic sovereignty might lead to malpractice regarding biological samples management and to research malpractice as well, not to mention that genomic sovereignty might be at stake and it becomes a second order concern, making the Law irrelevant.
We suggest that lawmakers should be focused in the creation of the legal instruments to develop strong research networks. We also suggest that research networks are not only a matter of law and policies; in order to generate such networks, it is necessary to understand what are the dominant moral and cultural values as well as its practices in scientific communities. It would be very important to understand how those values and practices emerge, and what is the role they play in articulating or fragmenting research communities. Culture (values and practices) may play a big part in developing a robust research network and making genomic sovereignty real (if that is what really matters). It is about the importance of cooperation, so it is paramount to know if sharing and exchanging data is relevant, what are the factual rules for sharing and exchanging biological samples and data, and who cooperates with who and why.
What is at stake here is that controlling biological samples by means of the Law, without a previously well implemented biobanking system and a clear scientific policy, can lead to a bigger problem than what it pretends to prevent, for example, biological samples are absolutely necessary for genomics research and they are also a scarce good, for which they can be an object that generates power asymmetry relations among research groups. Regarding data, as far as we know, it is out of reach of genomic sovereignty domain, but what would a biological sample be if not the locus of information. Data needs to be shared preferentially among the research networks.
Final remarks
What can be learned from the Mexico's genomic sovereignty project experience is that instead of trying to develop a Genomics research system based on the control over one simple object, the strategy should start acknowledging that the Genomic enterprise is complex:
• It involves different omic approaches (and is not only about population genomics).
• There are different ends of the omic approaches (health, research, forensics, economical, educational).
• The meaning of concepts change in different contexts (scientific, legal, commercial, ethical, healthcare, etcetera, to mention them in the broadest sense).
• Social dynamics of Science are important (imply epistemic, moral and ethical, social values).
• There are Ethical, Legal and Social issues of science that have an impact on society and that need to be taken into account.
To those countries pretending to protect their biological samples and data from the outside, we would say that before developing laws against possible 'intrusions', they need to design strategies to promote equal and fair access to both samples an data. Unfair and unequally access to them promotes the entrenchment of power relationships among local research groups, but, to the worse, it allows the entrenchment of certain cultural practices in scientific communities, making more difficult to change them into good practices. Power disparities may also lead powerful groups to increase their power, for example, groups with preferential access to biological samples might be the ones with the possibility of establishing partnerships with important research groups from developed countries. Preventing the dominance of some research groups over samples would be the first step in building a strong research network. Our final statement is that wrongly designed and implemented laws affecting scientific research somehow, may lead to scientific malpractice.
